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Introduction
The gender wage gap is of great interest to the general public and to policymakers, and for good reason: It would be deeply unjust if women are systematically underpaid -if they face different prices for the same productive characteristics -relative to men. The gender wage gap is of great interest to economists for this reason as well, surely. It is also interesting to economists both inherently, and because it sheds light on the strength of the wage-productivity link, the drivers of productivity, and occupation selection, among others. This paper contributes to our understanding of the gender wage gap by comparing standard gender wage gap regressions with and without detailed pre-labor-market-entry controls, including a measure of high-school leadership (being the president or an officer of a club) and unobserved high-school-level heterogeneity. We also study whether these pre-market experiences affect the management occupation gap across genders.
Our measure of high-school leadership is interesting for several reasons. (1) It captures an experience that occurs before the individual enters the labor market, so it is exogenous to (direct) labor market experiences. (2) It likely contains information on a productive input or personality characteristic that is non-cognitive in nature. (3) This input or characteristic may differ between men and women.
The combination of these factors implies that a measure of high-school leadership may help economists to explain a portion of the gender wage gap by pulling a productive characteristic or personality trait out of the error term of a standard wage regression. In addition, if the measure is related to occupation and industry selection, it may help economists to further the debate over whether we should control for occupation and industry in measuring the gender gap.
We find evidence of both. Our preferred specification finds an 8 percent wage premium for female workers who had significant high-school leadership experiences. High-school leadership explains roughly 10 percent of the residual gender wage gap observed in the early career jobs of the cohort being studied. In addition, high-school leadership experiences nearly eliminate the gender gap in the probability of working in a management occupation. Looking within management occupations provides suggestive evidence of even more significant reductions in the residual gender wage gap. These results are estimated using within-high-school variation and control for a measure of cognitive ability.
The inclusion of high-school fixed effects is particularly relevant in the context of the gender wage gap and occupational choice given the importance that cultural and geographic factors play in both discrimination and gender-specific preferences. Finally, our control for other important cognitive measures (math test scores) is certainly not novel to this literature, but does allow us to more precisely estimate the effects of leadership.
It is important to be clear about what we have found. Suppose the high-school leadership variable captures an important non-cognitive attribute: assertiveness, the personality characteristic. Then we have found evidence consistent with the hypothesis that a significant 2 portion of the residual gender wage gap and occupational choice are driven by systematic differences in personality between men and women. (To use a straightforward example, perhaps women who were club presidents in high school are more likely to be as assertive as men during salary negotiations.) Suppose instead that our high-school leadership variable captures noncognitive attributes that are more directly productive: say, organizational ability, or, more generally, leadership skills. If these attributes vary systematically between men and women, then their omission from standard wage regressions biases estimates of the gender gap, and could explain differences in occupation assignment.
What does this say about discrimination? Not much in the global sense. It is obviously the case that female high-school students are not randomly assigned to high-school leadership positions. Discriminatory factors could be a driver of assignments into and away from highschool leadership roles, which implies that gender discrimination would be an underlying driver of our results. At the same time, it could be the case that being in a leadership role in high school causes productive skills and personality traits to develop that students subsequently take with them into the workplace years later. In this case, a nudge -discriminatory in origin, or notinto a leadership role could affect productivity and earnings years later.
The case is much the same for the debate over whether to control for occupation and industry in estimating the gender gap. To take the extreme cases, one should not include these controls if they reflect discrimination, but should if they reflect preferences. The underlying mechanisms of high-school leadership assignment are key.
Despite this ambiguity, it is the case that in any event our results -our estimates of the effect of high-school leadership on the gender wage gap and on selection into management occupations -do leave less room for gender discrimination that occurs in the labor market itself as a significant driver of the residual gender wage gap and occupational choice, since highschool experiences are exogenous to direct labor market experiences.
The rest of our paper is organized as follows: Section 2 reviews the various literatures pertinent to our study, Section 3 describes our data, Section 4 presents our empirical strategy, Section 5 presents the results and a discussion of their place in the literature, and Section 6 concludes.
Related literature
The gender wage gap has been extensively studied by labor economists. 1 We do not seek to provide a comprehensive overview of the literature, but rather to highlight papers that are especially relevant to understanding ours.
The gender wage gap is often described as being driven by a combination of women's choices, differences in characteristics between women and men, and different prices accruing to those characteristics for women and men (i.e., discrimination). The economics literature has paid much attention to standard characteristics and their prices (e.g., Blau and Kahn, 1997) , but more recent research has focused on non-standard characteristics (at least from an economist's perspective).
Preferences and attitudes have been found to be important determinates of gender differentials in the labor market. Fortin (2005) finds a strong relationship between attitudes about gender roles and the gender wage gap and employment gap when looking both across countries and across time. Fortin (2008) concludes that differences between men and women regarding attitudes about the value of money, work, and family are significant determinants of the gender wage gap. Focusing on IT workers, Rosenbloom et al. (2009) finds that gender differentials in employment can be explained by taking account of measured preferences. These results relate to the current paper in so far as attitudes and preferences may drive female high-school students into leadership roles in which non-cognitive skills may be developed, or may capture personality differences which make some female workers more likely to negotiate for higher pay.
There is evidence that women are less likely to negotiate over their salaries than men , a feature which could be misconstrued as discrimination if it reflects innate personality differences across genders, or alternatively could be a rational response to discriminatory hiring and management practices / preferences reflecting traditional gender roles. This phenomena is true even among highly educated women. A study of graduating professional school students of a major university found that 57 percent of male students had asked for higher compensation than their initial offer, compared to only 7 percent of female students. Students who negotiated increased their starting salaries by 7.4 percent .
This empirical reality may be driven by a variety of causes (Kray, Galinsky, and Thompson, 2001; Kray, Kennedy, and Van Zant, 2014) . For example, if women are treated differently than men when they attempt to negotiate, then this differential propensity to initiate negotiations could be a rational response to incentives (Bowles, Babcock, and Lai, 2007; Rudman et al., 2012) .
The intersection between the occupational choice and gender wage gap literatures is also important to this paper given the heterogeneous impact of leadership on management and nonmanagement occupations documented in Kuhn and Weinberger (2005) . Eide (1994) attributes part of the narrowed gender wage gap to the female college-major distribution becoming more like that of males, and thus leading to a more similar occupational distribution. Shatnawi et al. (2014) provides an in depth discussion of the issues surrounding the choice of controlling versus not controlling for occupation when studying the gender wage gap. Goldin (2014) focuses on occupation and the gender wage gap from the perspective of tasks.
Our paper is most closely related to Kuhn and Weinberger (2005) , which studies the returns to non-cognitive skills and finds a substantial wage premium (up to 33 percent) associated with holding a leadership position during an individual's high-school career. Lazear (2012) presents a theoretical treatment of the return to leadership skills, and Lindqvist and Vestman (2011) , find large premia associated with various psychological traits using detailed data on Swedish Military enlistment.
Much of the gender wage gap can be explained by observable characteristics, such as the selection of occupation and industry. But in thinking about the role of discrimination in the labor market, the question is not whether women select different roles and productive characteristics, but why. We know that the gender wage gap grows across the duration of women's careers (Bertrand, Goldin, and Katz 2010; Goldin 2014) , and that there are well-identified studies suggesting that discrimination is a factor in the wage gap (Goldin and Rouse, 2000; Neumark, Bank, and van Nort, 1996) . Our paper's contributions lie in the intersection of the above-mentioned literatures. Most importantly, the focus on pre-market characteristics and detailed (and typically unavailable) controls allows us to evaluate potential pathways of gender pay differences, occupational choice, and discrimination that most studies are unable to assess.
Data
The National Longitudinal Study of the High School Class of 1972 (NLS72) is the first of several longitudinal studies developed by the US Department of Education's National Center for Education Statistics (NCES). The study was designed to document the development of its respondents as they completed high school, entered higher education, and joined the labor market. It consists of a nationally representative base-year survey of respondents who were high school seniors in the spring of 1972 and five follow-up surveys administered in 1973, 1974, 1976, 1979, and 1986. In this paper, we focus on respondents who were first interviewed in the spring of 1972 and selected for reinterview in the fifth follow-up survey. The base-year's student questionnaire includes information on the demographic traits, family characteristics, future plans, and high school activities of 16,683 respondents who attended public and private schools in the US and were high school seniors in the spring of 1972. Respondents also completed six timed cognitive tests that were administered to assess the students' verbal and nonverbal abilities. The NCES conducted the fifth follow-up survey in 1986, 14 years after the respondents' senior year of high school. The sample consists of 12,841 respondents who took part in at least one of the NLS72's earlier surveys. The final follow-up survey includes information on respondents' work experiences, educational attainments, marital statuses, children, and family economic relationships.
Following Kuhn and Weinberger (2005) , we construct measures of high school leadership and membership using variables from the base-year survey that asked about students' activities in or out of school in the past year. The students responded "have not participated," "have participated actively," or "have participated as a leader or official" to nine lists of activities. Seven of the nine lists fell into the club category: debating, drama, band, chorus; hobby clubs such as photography, model building, hot rod, electronics, crafts; honorary clubs such as Beta Club or National Honor Society; school newspaper, magazine, yearbook, annual; school subject matter clubs such as science, history, language, business, art; student council, student government, political club; and vocational education clubs such as Future Homemakers, Teachers, Farmers of America, DECA, OEA, FBLA, or VICA.
We consider students to be club members if they answered "have participated actively" to any one of the relevant activity lists. We placed students in the club president categories if they answered "have participated as a leader or officer" to any one of the relevant club activity lists.
Our measures of high school leadership and membership have some limitations. First, given the list-like structure of the activity survey questions, we cannot quantify the number of activities in which a student took part. Second, a respondent who only participated in an activity not mentioned by the survey will not be categorized in our data as a member or leader. Lastly, the possible responses to the activity survey questions are somewhat ambiguous; it is unclear if students would have selected "have not participated" or "have participated actively" if they had participated in an activity, but were not actively involved.
We measure respondents' cognitive skills by using the results from the base-year mathematics aptitude test. Students were asked to answer 25 quantitative comparison questions in 15 minutes. We calculate math percentile scores for all respondents in the sample who were first interviewed in the spring of 1972 and had completed high school by the first week of February 1986.
Using data from the fifth follow-up survey, we examine respondents' employment 14 years after their senior year in high school. We focus on the respondent's current or most recent job held since 1979, and kept only those respondents who were employed in 1986. We construct respondents' hourly wages in 1986 using their current salary, pay frequency, and the number of hours usually worked per week. Following Kuhn and Weinberger (2005) , we restrict the sample to those earning hourly wages between $2.70 and $135.00 in 1986. We grouped into 12 categories the 351 occupations and 203 industries reported in our sample; we sorted them by the major occupation and industry headings outlined in Appendix B.2 of the fifth follow-up survey documentation.
2 Our final sample includes 6,335 respondents.
Empirical methodology
We estimate variants of the following equation: * ,
2 The NLS72 uses the U.S. Census Bureau's 1970 Classified Index of Industries and Occupations. The twelve major occupation groups are: professional, technical, and kindred workers; managers and administrators (except farm); sales workers; clerical and kindred workers; craftsmen and kindred workers; operatives (except transport operatives); transport equipment operatives; laborers (except farm); farmers and farm managers; farm laborers and farm foremen; service workers (excluding those in private households); and private household workers. The twelve major industry groups are: agriculture, forestry and fisheries; mining; construction; manufacturing; transportation, communications, and other public utilities; wholesale and retail trade; finance, insurance, and real estate; business and repair services; personal services; entertainment and recreation services; professional and related services; and public administration.
where is the respondent's wage in 1986; and are dummy variables equal to one if the respondent is a female or was the president or an officer of a club while in high school, respectively; is a standard error term; and and the s are coefficients.
The primary focus of this paper is on , the coefficient attached to the interaction between the female and high-school leadership indicator variables. Of particular interest is how this coefficient changes across different specifications of Equation (1).
is a vector of person and work characteristics, including indicator variables for race, education, marital status, fertility status, and club and sport participation.
is a set of 939 high school fixed effects. Math percentile score ( ) is described in more detail in the data section of this paper.
The inclusion of the math percentile score and high-school fixed effects allow us to rule out a number of threats to identification which could not be accounted for by datasets without the rich set of covariates available in the NLS72. First, the math percentile serves as a strong proxy for unobserved cognitive ability. While this measure is likely less comprehensive than the better-known Armed Forces Qualification Test (AFQT) score from the National Longitudinal Survey of Youth, it is nonetheless highly predictive of future wages both in terms of statistical and economic significance. Though the processes that govern which students serve in leadership roles during their high school careers is not random, the ability of this study to proxy for cognitive aptitude allows us to focus on other selection mechanisms.
Conditioning on a set of high school fixed effects allows us to account for a wide variety of cultural factors that may arguably play a large role in the likelihood of women seeking out leadership roles as well as the gender pay gap. Female students raised in localities in which gender roles are more traditionally and stringently defined may be less likely to seek out or obtain leadership roles. Furthermore, women in these localities may be more likely to earn lower wages due to occupational selection or discriminatory channels. Failing to account for such factors would likely lead to an upward bias on the interaction coefficient of interest to this study.
Results and Discussion
Table 1 presents summary statistics from our analysis sample broken down by gender. Table 2 presents the results of various specifications of Equation (1). The coefficient on the interaction between the female and leadership indicator variables fluctuates between 4.6 and 10.0 log points depending on the covariates included in the model. The estimated interaction term in column 5, which controls for all available characteristics (e.g. demographics, test scores, high school fixed effects), except industry and occupation controls, is .0740, which implies a roughly 8% wage premium to females with high school leadership experience relative to their male counterparts. Adding a set of controls for industry and occupation cuts this figure almost in half, and renders the interaction statistically insignificant.
If the goal is to estimate the causal impact of female high school leadership, conditioning on future industry and occupation is likely a "bad control". However, this exercise is instructive for those considering the causes and size of the gender pay gap. Back of the envelope calculations using the figures in Column 5 and the proportion of females in leadership positions at some point throughout high school (24%) suggest that high school leadership participation explains roughly 10% of the residual gender pay gap. The fact that this figure is substantially diminished, and statistically insignificant, once employment controls are added is suggestive evidence that the mechanism that the leadership effect operates through has to with industry or occupation choice.
To further examine this relationship, Table 3 displays estimates from a linear probability model with employment in a management occupation as the dependent variable. The coefficient on the interaction between the female and leadership indicators is .0617 in the specification with the most comprehensive set of controls. This is a strikingly large effect given that the size of the raw gender differential in management occupation is only 6.5% (20.2% for men versus 12.3 % for women). Thus, virtually the entire gender gap in the proportion of management and nonmanagement workers is eliminated when looking only at those with high school leadership experience. Table 4 presents log wage regressions only for those in management occupations. The sample size limits our ability to precisely estimate many of the coefficients in this model (particularly when high school fixed effects are included), however there is suggestive evidence that the residual wage gap is reduced to 25%-35% of its original magnitude for those women with high school leadership experience.
The implications of this study for understanding the gender wage gap depend on the degree to which the reader believes the results in Column 5 of Table 2 are a true "causal effect" (as usually defined). If this relationship is truly causal, then the policy implications are fairly clear: Exposing women at early ages to leadership opportunities will reduce the gender wage gap. Or, more generally, public policy should help women -and men, for that matter -to develop the characteristics that are learned by performing activities similar to taking on leadership roles prior to entering the labor market.
In this scenario, one can view high-school leadership through the lens of human capital accumulation. Women, on average, receive a differential benefit than men because they had fewer opportunities than men to develop the human capital associated with pre-labor-marketentry leadership roles. This leads them to choose more financially rewarding careers in traditionally male-dominated fields, and to earn more (on average) across occupations.
On the other hand, if the interaction effect is a proxy for personality characteristics, then the policy implications are quite different. In this case, differences over preferences governing competitiveness, financial ambition, or negotiating salary may drive a certain type of person to seek out leadership positions prior to labor market entry and to make correlated labor market choices, such as engaging in salary negotiations. This type of person tends to choose more financially rewarding careers, such as management roles, and, on average, is more likely to be male.
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The role of discrimination is more nuanced here than is typical. Discrimination could be (in part) driving selection into and out of high-school leadership roles. If high-school leadership develops non-cognitive productive characteristics, then even though this paper pulls a productive characteristic out of the error term of standard wage gap regressions, it is still the case that discrimination is an underlying driver of our results. But if discrimination is not a large factor in determining which young people become high-school leaders -if, say, personality is the dominant factor -then this paper's results might suggest a smaller role for discrimination in the residual gender wage gap and occupation selection.
While it is impossible to rule out discriminatory channels in this context, the fact that our estimates are identified using within-high-school variation certainly rules out a number of cultural factors as potential drivers of discrimination (e.g. towns which are more conservative are more likely to discriminate against women both in terms of leadership opportunities and future wages).
In any event, this paper's results suggest a smaller role for direct labor market discrimination -high-school leadership is exogenous to direct labor market experience -as a driver of the residual gender wage gap and occupational choice.
Conclusion
This paper explores whether the relationship between an important non-cognitive characteristic, leadership experience, and labor market outcomes varies across gender. We utilize information on workers' pre-market leadership activities (officer or president of a club during high school) to identify the impact of leadership experience on the gender pay gap and occupational choice, estimated using within-high-school variation and controlling for a measure of cognitive ability.
We find a strong relationship between our measure of leadership and female wages, explaining roughly ten percent of the residual gender wage gap. Furthermore, we find evidence that high school leadership experience is correlated with occupational choice, specifically higherincome management occupations. Finally, we find that the gender wage gap is reduced by as much as 75% when accounting for leadership experience among those within management occupations.
Our results leave less room for direct labor market discrimination as a driver of the residual gender wage gap. In addition, our results strongly suggest that industry and occupation choices across gender are driven at least in part by something other than direct labor market discrimination because we have shown these outcomes are highly correlated with experiences predating labor market entry. In this way, our results can be seen as supporting the inclusion of industry and occupation fixed effects for researchers seeking to study the magnitude of gender discrimination by employers. However, our results do nothing to rule out the presence of pre-market discrimination that influences the gender wage gap and occupation selection, such as discouragement or underinvestment in certain skills among young women that are highly valued in the labor market (e.g., leadership, math, and science). 
